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(57)Abstract: 

PURPOSE: To store a large volume of water and fluid-like substance, and 
carry it for a long distance at low cost by making use of the current by storing 
an expandable cargo tank of variable capacity in the lower part of a 
submersible tank barge. 

CONSTITUTION: Buoyancy is generated as the loading (water loading) is 
started because there is difference of about 0.03 in the specific gravity 
between the sea water and the pure water. The large buoyancy of a cargo tank 
4 in the full load condition and the small buoyancy of a balance tank 5 are set 
to be slightly larger than the weight of the barge. Thus, the buoyancy of a 
buoyant tank 3 is dispensed with in the full load condition, and the air is 
released by a release valve. That means, the afloat condition where the barge 
in the full load condition is afloat on the sea surface is obtained without the 
buoyancy of the buoyant tank 3. After the loading is completed, the air in this 
balance tank 5 is released, and at the same time, a sea water valve is opened 
to introduce the sea water and to reduce the buoyance, leading to the 
submersion of the hilly-loaded barge at about 30m below the sea level. 
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The following is a machine translation of the Japanese Patent JP 07-132881 A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the equipment and the mode of transportation which dive 
in the Japan Current ocean current and convey **** of a large 

quantity (tens of thousands oft) to the seaside city in Honshu from Yaku Islands in detail with 

respect to the equipment of the water transport in the sea. 

[0002] 

[Description of the Prior Art] Although the so-called Tanggu (water tanker) is used for carrying 
water in the sea, it is about hundreds oft at most. Although the same 

method as a large-sized oil tanker can be considered to carry the water of a lot of low prices of a 
10,000t unit between long distances, **** increases and there is a 

problem on cost, such as needing operation cost, i.e., a labor cost, and the fuel cost at the time of 

operation. 

[0003] 

[Problem(s) to be Solved by the Invention] This invention is offering the approach of consisting of 
equipment which carries water in large quantities and cheaply, 

without diving into an ocean current (Japan Current) in the state of a full-load burden, and using a 

promotion power plant, and this equipment and tugboat. 

[0004] 

[Means for Solving the Problem] The elasticity buoyancy tank and the rigid balance tank of 
variable capacity kept in a frame-structure object and this internal upper part, 



It constitutes from the elasticity cargo tank, a cargo work facility, ballasting-up control unit (a **** 
tank and a water pressure sensor are included), and communication 
link signalling device of the variable capacity restored to the internal lower part. Usually The 
buoyancy of the cargo tank of a loading condition, or the buoyancy tank of 
notes gaseous state voice, A **-like condition is held by the buoyancy of a balance tank, and 
diving and surfacing by the unloaded state and the loading condition are 

performed by adjustment of the buoyancy of a balance tank, It is the diving type tank barge which 
performs performing **** of the ballasting-up to a tank from the 

tugboat for ****, and adjustment **** to a balance tank from a **** tank. The rope for **** from 
DAGUBOTO and a **** pipe equipped with air feeding equipment 

etc., It is the mode of transportation by the diving type tank barge with which a tugboat carries out 
bringing a ship **** of the tank barge with which impregnation of air 

etc. was possible to control of a barge, i.e., a buoyancy tank, and it dived into the ocean current, 
moved [ it has tied by the signal, a power line, etc., and ] to it at the time 
of loading, and dived also at the time of an empty load. 
[0005] 

[Function] In the tank barge of the above configurations, at the time of the empty load with which 
the water which is a cargo is not contained in the cargo tank, the 

elasticity cargo tank is contracted and the sum total of ****** buoyancy and the proper buoyancy 
of the configuration member of a barge itself will be in the **-like 

condition of balancing with a barge self-weight and floating on a sea surface at the air in a 
buoyancy tank and a balance tank. 

[0006] About what deducted the proper buoyancy of the barge itself from the barge self-weight, it 
is enlarging sum total buoyancy of a buoyancy tank and a balance 

tank, and a barge will be in a **-like condition from an appearance self-weight (below, with a self- 
weight, it sees and a self-weight is ****(ed)), then this self-weight on a 
sea surface. 

[0007] In the case of the cargo work who loads a barge with water, it takes to the irrigation (cargo) 
to a water tank, and the tank is elongated and expanded to down. 

Buoyancy arises in coincidence because of the small specific gravity difference (about 0.03) of 

seawater and the water which is a load. And this big cargo buoyancy and 

a small buoyancy of a balance tank balance with the self-weight of a barge mostly, and it can be 

made to carry out to the sea surface in the loaded condition the shape of 

** of them. Since this is that cargo buoyancy can perform subrogation of the buoyancy of a 

buoyancy tank at the time of a full load, therefore becomes excessive [ the 

buoyancy of a buoyancy tank ] and diving is barred, the air in a buoyancy tank will be emitted. 



[0008] And by reducing the air content of a balance tank, i.e., buoyancy, he sinks the full-load 
barge of a **-like condition into about 30m under a sea surface, and leaves 
it to an ocean current as it is. There is no power plant for promotion and it is fuel needlessness. If 
this depth of water is held, the collision with the ship which navigates 

on [ the sea ] is [ nothing ] and is safe. If it arrives at the target seaside city adjacent-seas region, 
it will be timer automatic actuation or actuation of the ballasting-up 

control device by the operator guidance from a tugboat, namely, air will be risen to surface from a 
high ****** tank on the increase of delivery buoyancy, and a sea 

surface to a balance tank, since air is furthermore fulfilled from a tugboat also to a buoyancy tank 
and buoyancy is added - cargo work - that is, water is pumped up. 

[0009] After pumping termination, a barge will be in an unloaded state, loses cargo buoyancy, 

and it is carrying out the shape of ** by the buoyancy of a buoyancy tank 

and a balance tank. This tank barge is again sunk into 5m or less under a sea surface by emitting 

air in part from a balance tank, it is alike, and it follows, and although the 

volume of the buoyancy tank by the sinking water pressure increasing, i.e., buoyancy, decreases, 

in order to prevent this, by actuation of a ballasting-up control device, 

air is poured into a buoyancy tank with a **** pipe from a tugboat also at this time, it heightens the 
pressure in a tank, and holds that volume (buoyancy) to about 1 law 

henceforth. And the empty load barge which dived is ****(ed) from marine to Yaku Islands whose 

tugboat is the source of a stream. Henceforth, they are insurance, the 

equipment which conveys water cheaply, and a system in the repeat of the same actuation. 

[0010] 

[Example] Hereafter, the diving type tank barge and space transportation system of this invention 

are based and explained in drawing 1 - 7 Fig. Like drawing 1 , the diving 

type tank barge 1 uses the frame-structure object 2, steel flexible elasticity buoyancy tank 3 and 

elasticity cargo tank 4, and the steel rigid balance tank 5 as a basic 

component. 

[001 1] Like drawing 2 , the framework object 2 is the rahmen brace type structure which makes 

the shape of a rectangular parallelepiped with steel materials. The upper flat 

surface 6 is constituted from shape steel, a perforated steel plate, a brace, etc., further, a certain 

spacing is set to this upper flat-surface down side, the same medium-rise 

flat surface 7 is in it, and the frame-structure object 2 is divided into it in the up space 8 and the 

lower space 9. To up peripheral face 8a of this framework object 2, 

receipts and payments of a ************ cage, therefore the seawater to the interior have the free 
reticulated facing 10. Two or more tank guides 12 which set proper 

horizontal spacing and are joined in the shape of a vertical between the medium-rise flat surface 
7 and level periphery frame material 11a of a pars basilaris ossis 



occipitalis 11 are located in a line with lower peripheral face 9a in parallel. A pars basilaris ossis 
occipitalis 11 constitutes a grid-like flat surface from shape steel etc., and 
reinforces it with a brace etc. 

[0012] Like drawing 3 , this tank guide 12 detaches two shape steel 13 between areoles in 

parallel, arranges it in the shape of [ of KO ] a character symmetrically, turns the 

side containing 14 between areoles inside a framework object, and is joined to medium-rise level 

frame material 7a and pars-basilaris-ossis-occipitalis level frame material 

11a as mentioned above. Many sets of such tank guides 12 are located in a line with a vertical in 

parallel at horizontal spacing proper to lower peripheral face 9a of a 

framework object. And how many step thing horizontal reinforcement member 15 is joined by the 
outside of these tank guide 12 at proper spacing (drawing 2 ). 

[0013] As shown in drawing 2 , the flat buoyancy tank 3 occupies the great portion of up space 8 

of the frame-structure object 2 constituted in this way, and the rigid 

balance tank 5 of small capacity occupies the four corner sections 1 6 of four corners of this 

space, i.e., the barge upper part. As shown in drawing 4 , the connection pipe 

18 and air bulb 18a which connect this balance tank to the high ****** tank 17, and the seawater 

bulb 19 by which seawater goes in and out are attached. 

[0014] The cargo tank 4 is restored to the lower space 9. This tank is made from the film of 

plastics or rubber, if it is elastic in flexible and the vertical direction and air or 

water is filled, it will extend, and it becomes rectangular parallelepiped-like. 

[0015] The train of nothing and this projection is located in a line with the periphery side face 20 

of the cargo tank 4 in parallel in a train in the vertical direction at spacing 

with the proper ellipse ball-like projection 22. This projection train 22a is engaged so that it may 

slide in said tank guide 12 and vertical direction, respectively. ( Drawing 3 

) 

That is, it will be suppressed that projection train 22a is restored to the crevice 23 in a guide of 

the shape of a character of KO, and does not escape from a clearance 14, 

and the Tanggu wall separates from a guide 12. Telescopic motion of the vertical direction of a 

cargo tank will be performed freely by this, the periphery side face 20 will 

break and lap inside at the time of empty, and the base 21 approaches and contracts from the 

bottom at the medium-rise flat surface 7, and becomes flat [-like ] ( drawing 5 

). Moreover, irregular deformation (projecting recessus) is prevented at the time of irrigation and 

pumping, or migration and NAV. and an air space thin on the tank base 

21 in order to contract a cargo tank more smoothly - < - it is also good not to illustrate, but to 

attach >, and to push and lift a tank base by this buoyancy. 

[0016] Moreover, the cargo tank 4 is in the medium-rise flat surface and contact condition of a 
framework object, and firmly, junction is not carried out and it is connected 



through the flexible notes column pipe 24 and notes pumping bulb 24a. ( Drawing 4 ) 

[0017] As shown in drawing 6 , the tank barge 1 made into the above basic structures pours air 

into the big buoyancy tank 3 through the **** pipe 26 from the tugboat 

25 equipped with air feeding equipment, and inflating valve 26a at the time of an empty load, **** 
it from the high ****** tank 17 on the small balance tank 5 ( drawing 4 

), and it is changed into the **-like condition of appear at sea by make such buoyancy larger than 
a self-weight. In addition, as for the high ****** tank 17, it fills up 

with high-pressure air from the tugboat before diving. The water which is a cargo will be poured 
into a tank from land through the notes column pipe 24 and notes 
pumping bulb 24a in this condition. 

[0018] Since there is a specific gravity difference of seawater and fresh water abbreviation 0.03, 
buoyancy is produced along with cargo work (water impregnation). Large 
buoyancy of the cargo tank 4 in a loaded condition and small buoyancy of the balance tank 5 are 
made somewhat larger than a barge self-weight. Therefore, in a loaded 

condition, the buoyancy of a buoyancy tank 3 becomes unnecessary and emits air by the exhaust 
air bulb 27 ( drawing 4 ). Namely, even if there is no buoyancy of a 

buoyancy tank 3, the barge of a loaded condition will be in the **-like condition of floating on a 
sea surface. 

[0019] The air of the balance tank 5 is emitted for the full-load barge after cargo work completion 

by the emission bulb 28, the seawater bulb 19 is opened to coincidence 

and seawater is introduced into it ( drawing 4 ). That is, it is made to dive to about 30m under a 

sea surface by reducing buoyancy. These bulbs are closed. And it will 

move according to an ocean current as it is. If this depth of water is held, the collision with the 

ship which is hardly influenced of the billow at the time of heavy weather, 

and navigates on [ the sea ] is [ nothing ] and is safe. If it arrives at the target seaside city 

adjacent-seas region, after the seawater bulb 19 opens air from the high 

****** tank 17 to delivery and coincidence through the connection pipe 18 and air bulb 18a to the 

balance tank 5, and seawater is extruded and increasing buoyancy 

with timer actuation or the operator guidance from a tugboat, these bulbs will be closed and will 
surface on a sea surface (drawing 4 ). 

[0020] Since cargo buoyancy decreases and goes when pumping up water from a tank barge 

through the notes column pipe 24 and notes pumping bulb 24a to land, air is 

enough poured into a buoyancy tank 3, and pumping is started after gaining the maximum 

buoyancy. Since a cargo tank is contracted along with pumping and cargo 

buoyancy is lost after pumping termination, the barge of an unloaded state will be in the **-like 

condition of floating by the small buoyancy of the balance tank 5, and 

the big buoyancy of a buoyancy tank 3. 



[0021] If emit air by the emission bulb 28 from the balance tank 5, buoyancy will decrease, diving 
will be started, if the seawater bulb 19 is opened to coincidence and 

seawater is introduced into it, the burst size of air is adjusted and the seawater bulb 19 is closed 

in this condition, it will **** in depth of water of 5m or less. In order to 

prevent the buoyancy of the flexible elasticity buoyancy tank 3 by the water pressure which 

increases at this time, i.e., reduction of the volume, from DAGUBOTO 25, 

pour air into a buoyancy tank through the **** pipe 26 and inflating valve 26a, the pressure in a 

tank is made to balance with that water pressure, that volume 

(buoyancy) is adjusted almost uniformly henceforth, and depth of water is held. 

[0022] The rope (or chain) 29, the signal line and power line 30 for control, and the **** pipe 26 tie 

to DAGUBOTO 25 before diving ( drawing 6 ), and it is the mode of 

transportation which **** a tank barge from marine as it is to Yaku Islands which are the source of 
a stream. The effect of a tidal wave becomes the tank barge which 

dived with a destabilizing factor, namely, compression of the buoyancy tank 3 with the flexible 
increment in depth of water and water pressure and buoyancy reduction 
are brought about by the tidal wave, and much more subsidence of a barge is produced. Also in 
this case, like the above, air is poured into a buoyancy tank 3 with the 

**** pipe 26 from DAGUBOTO 25, and buoyancy is held. On the other hand, it has contracted, the 

cargo tank 4 of water resistance is small, and its fuel consumption is 

small. 

[0023] It carries out to the depth of water of a barge and maintenance of a horizontal position 

which are diving by the loaded condition by adjusting the air content of 

each balance tank 5, and equal buoyancy, respectively based on the water pressure which the 

water pressure sensor 31 of the 4 corner sections 16 of a barge measures. 

[0024] Depth of water processes the measurement water pressure of each water pressure sensor 

31 , and controls it by the watertight pressure resistance ballasting-up 

control unit 32 which controls closing motion of the air bulb 18 of each balance tank, the emission 

bulb 28, and the seawater bulb 19 ( drawing 4 ). That is, depth of water 

is measured by the water pressure sensor 31 which is in four corners at least, and if the tank 

barge 1 sinks about 30m, it will be automatically sent into the balance tank 5 

through the connection pipe 18 and air bulb 18a from the high ****** tank 17. After the seawater 

bulb 19 opens to coincidence, and seawater is extruded and increasing 

buoyancy, these bulbs are closed and the depth of water is held ( drawing 4 ). This ballasting-up 

control device 32 performs closing motion control of all bulbs, and 

tunes the condition of a barge finely, and the change to the cable from a tugboat or non-wired 
remote control, and automatic actuation is possible for it. ( Drawing 7 ) 



[0025] Moreover, level maintenance of a posture and the effect of a billow will also hold a tank 

barge horizontally by the ballasting-up control device 32 detecting the 

inclination of a tank barge, and adjusting the air content of four balance tanks 5 with the 

difference of the fixed time average value of each water pressure which the water 

pressure sensor of the 4 corner sections of a barge measures, ( drawing 4 ). 

[0026] Maintenance of the depth of water of the barge which is diving with the unloaded state is 

also the above [0024]. ** » like - the air injection to a buoyancy tank 3, 

and maintenance of a horizontal position - [0025] It carries out by adjustment of the buoyancy of 
four balance tanks 5 similarly. 

[0027] Although it is the case where one cargo tank is dedicated to a frame-structure object, the 
above may dedicate two or more cargo tanks, and arranges them in the 

longitudinal direction of the frame-structure object of an abbreviation rectangle in this case. A tank 
guide is installed not only between the lower periphery section but 

between each cargo tank as well as [ almost ] the above, furthermore, the configuration of a 
frame-structure object may not be limited in the shape of a rectangular 
parallelepiped, but the shape of a cylinder and an elliptic cylinder has as it - < -- these - not 
illustrating - >. 

[0028] In addition, although a self-weight becomes large relatively when setting cargo capacity is 
comparatively small, addition buoyancy is taken into consideration in 

this case, moreover - when the setting capacity of a cargo tank is small (thousands of t), there is 

no substructure (also include a tank guide) of a frame-structure object -- 

** - the case of being good - **. This is that the self-weight of a barge decreases and 

consideration of the aforementioned addition buoyancy becomes unnecessary 

depending on the case. 

[0029] The air injection to a buoyancy tank may equip with a snorkel type diesel drive air pump 
the barge other than the method held from a tugboat. In adjustment of the 
buoyancy of a balance tank, the method which feeds this air to a high ****** tank, without emitting 
air all over the sea may be used. Moreover, the method which 

carries out air injection from a tugboat also to a balance tank is also good. In addition, the detail 

of many equipments, such as the associated equipment by the side of a 

tugboat (the remote control of many loading devices of a barge, a communication link, ****, etc.) 

and buoyancy control, a signal communication link, NAV, cargo work, 

****, and mooring, is omitted. 

[0030] Moreover, if it should paste up, the buoyancy tank should infiltrate rubber or plastics into 
the flexible inelasticity ingredient, for example, cloth, and many inside of 
a tank is divided by the septum of free passage nature, even if it pours air into a buoyancy tank 
and it pressurizes it, it will serve as an almost fixed flat configuration. 



Therefore, even if it pressurizes to the pressure of a more than equivalent to the pressure of a 
periscope depth range, the configuration and volume of the whole tank are 
almost fixed. Even if it dives in the state of this pressurization and reaches a schedule periscope 
depth range, a tank will not be compressed by water pressure, namely, 

will keep buoyancy constant, and becomes easy to hold fixed depth. In this case, it does not need 
to pour air into a buoyancy tank from DAGUBOTO, of course. 

[0031] Furthermore, even if a buoyancy tank is not necessarily flexible, it is good also as a steel 
buoyancy tank which hardly transforms the up space where this is settled 
with water pressure. And this non-FUREKISHIBU tank may be formed in the side face of a frame- 
structure object, and the outside of a tank guide (submarine method). 
However, these tanks also need the bulb for seawater besides the bulb for air. 
[0032] To the application relevant to this invention, it is - Japanese Patent Application No. 
considering a name as "the equipment and the approach" of water 
transportation. 4-330880 - Japanese Patent Application No. 4-362083 It is. 
[0033] 

[Effect of the Invention] The diving type tank barge constituted by dedicating the buoyancy tank of 
variable capacity, four balance tanks, and a cargo tank to a 

frame-structure object and the building envelope of that holds a lot of water and the fluid-matter, 
is using an ocean current and can convey a long distance cheaply. 

Furthermore, since it moves in the inside of the sea, it bars NAV of other ships and is safe, and 
since there is little effect of a wave, structure is simple and it is good, 

construction cost becomes low, and a cargo tank is contracted at the time of an empty load, and it 
is mode of transportation with the small fuel consumption of bringing a 

ship **** by the tugboat. Moreover, this barge can also be used as storage equipment of water, or 
a specific gravity about 1 fluid, without moving. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the diving type tank barge of this invention. 

[Drawing 2] It is the detail perspective view of the diving type tank barge of this invention. 

[Drawing 31 It is the tank guide perspective view of the diving type tank barge of this invention. 

[Drawing 4] It is the toe detail perspective view of the upper part of the diving type tank barge of this invention. 

[Drawing 5] It is the contraction condition sectional view of the cargo tank of the diving type tank barge of this invention. 

[Drawing 61 Diving **** and the migration situation of the unloaded state of the diving type tank barge mode of transportation of 

this invention and a loaded condition are shown. 

[Drawing 71 It is the control related Fig. of the diving type tank barge of this invention. 
[Description of Notations] 

1 Diving Type Tank Barge 2 Frame- Structure Object 3 Buoyancy Tank 

4 Cargo Tank 5 Balance Tank 1 2 Tank Guide 

17 **** Tank 18 Connection Pipe 18a Air Bulb 

19 Seawater Bulb 22 Projection 22a Projection Train 25 Tugboat 

26 **** Pipe 26a Inflating Valve 27 Exhaust Air Bulb 

28 Emission Bulb 3 1 Water Pressure Sensor 32 Ballasting-up Control Unit 
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